Title: if Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 




1/40 




FIG. 1 



Title: "Varying Conductance Out Of A Process Regioti To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. . Serial No. 10/027,592 
REPLACEMENT SHEET 



2/40 




FIG. 2(a) FIG. 2(b) 




36 



FIG. 2(c) FIG. 2(d) 



Title: .'.'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



3/40 



38 



18 



TTTTTTT 



12 



SUBSTRATE L^ 8 



FIG. 3 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



4/40 



18 



12 




FIG. 4(a) 




FIG. 4(b) 



Title: l.'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 




FIG. 5(b) 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



6/40 



44 



\ 




74 



CONTROL 



GAS SOURCE 



SUPPLY 



76 



FIG. 6 



Title: !,'Varyi»g Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



7/40 



84 



\ 




FIG. 7 



Title: '.fVarying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



8/40 




FIG. 8 




FIG. 9 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



10/40 



100 




FIG. 10 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



11/40 



100 




FIG. 11 



Title: ."Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



12/40 




FIG. 12 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 




Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



14/40 



208 




16 198 



FIG. 14 



Title: '.'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



15/40 




16 198 



FIG. 15 



Title: '.'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



16/40 



212 




16 198 



FIG. 16 



Title: ."Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



17/40 




FIG. 17 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



18/40 



228 

GAS 
SOURCE 
m, m+1, 
m+2, ... 



GAS 
SOURCE 
n, n+1, 
n+2 ... 



T 

226 



232 



230 



V cp 248 



234 



236 




PUMP 



224 



/ 



252 




250 

) 148 -^F 

1 %M 



238 



12 



Process 
Chamber 



FIG, 18 



Title: ^Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



19/40 



254 



/ 




250 



J 148 ^EP 



238 



12 



Process 
Chamber 



FIG. 19 



Title: ^'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



20/40 



258 



/ 



GAS 
SOURCE 
n, n+1, 
n+2 ... 



T 

226 



252- 



256 
-I— 



240 



248 



242 



250 

J 148 

— 1 — : m- J 




238- 



12" 



Process 
Chamber 



FIG. 20 



Title: ^'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



21/40 



228 

GAS 
SOURCE 
m, m+1, 
m+2, ... 



260 



232 



/ 



252 



GAS 
SOURCE 
n, n+1, 
n+2 ... 



226 



V£P 248 




250 



J 148 -^p 

1 — m 



238 



12 



Process 
Chamber 



Multiple 
Precursors 
n,n+1, 
n+2, ... 



282 




280 

) 278 
272 



286 



284 J=P 



I I 
I 1 

I 1 



FIG. 21 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' 1 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



22/40 



262 

/ 



252 



GAS 
SOURCE 
n, n+1, 
n+2 ... 



T 

226 



230 



240 

248 rt^Ch 



288 




250 

J 148^EP 

A ^ 



238" 



12- 



282- 



Process 
Chamber 



Precursors 



Multiple 
Precursors 
n, n+1, 
n+2, ... 



264 _ 268 7£i_ 280 

274 r^<i j 278 ^ 



266 




286 



5 



284 



FIG. 22 



Title: f'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



23/40 



172 




FIG. 23(a) 



172 




FIG. 23(b) 



Title: ^'Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



24/40 



296 

I 



14 




FIG. 24 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



25/40 



302 




FIG. 25 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



26/40 



308 




FIG. 26 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



27/40 
106 



316 



79 




FIG. 27B 



FIG. 27C 



Title: ."Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' : 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



330 



28/40 



332 



18 



\ Process Chamber 

50 48 




AAAAAAAfll /WWWV^ 



70 



TEMPERATURE CONTROL 



OlTEMPir^j 
V P C0NT.r ~Y^ 

64 66 336 



1 




60 



62 



56 
54 



8 



82 



72 



74 



TEMPERATURE 
AND FLOW 



PRESSURE 
CONTROLLER 



334 



58 



SUPPLY 



GAS SOURCE 



76 



52 



FIG. 28 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



29/40 



68 



338 



\ 



46 



80 
6 



18 



340 



Process Chamber 



50 



AAAAAAA 



70- 



I 



SUPPLY 



CONTROL 



48 



/WWWV / 



60 



62 



56 
54 



8 

/ 82 



72 



78 



74 

L- 

CONTROL 



CONTROL 



MONITOR 



64 



58 



GAS SOURCE 



SUPPLY 
76 



52 



FIG. 29 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



30/40 



342 



\ 





FIG. 30 



Title: ."Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



31/40 




FIG. 31 



Title: 



"Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 




FIG. 32 



Title: "Varyirtg Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 




FIG. 33 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



34/40 



384 



0 0 & 0 



SUBSTRATE 



8 



FIG. 34(b) 

(PRIOR ART) 



382 




8 



FIG. 34(a) 

(PRIOR ART) 



388 




FIG. 34(c) 

(PRIOR ART) 



390 





@ 


® 




vv 


(a) 


® 


0v 



SUBSTRATE 

V 

8 



FIG. 34(d) 

(PRIOR ART) 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor" 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



35/40 



L P 



\ 



392 



L L L L 

\ / \ / 
P P 
394 

I K I 

SUBSTRATE 



L 

t 

398 



396 



Z? 



392 



/ 



398 

L LL LL LL L 
\ / \ / \/ \ / 
P P P P^ 

l\ 



I 



396 



SUBSTRATE 



FIG. 35(a) 



FIG. 35(b) 




Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



CD 
CO 

o 



36/40 



1 Cycle 



A Pump/Purge B Pump/Purge 
408 «» -14 414 

I 




Time (a.u.) 



FIG. 36(a) 

(PRIOR ART) 



>2L 

=3 
CO 

o 

X 
LU 




Time (a.u.) 



FIG. 36(b) 

(PRIOR ART) 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



37/40 



1 Cycle 
< ► 



FIG. 37(a) 



FIG. 37(b) 



CTJ 
CD 



CO 

o 

X 



CD 
O 

cz 

CO 



o 
O 



a) 

=3 
CO 
CO 
CD 



CO 
CO 
CD 
O 
O 



FIG. 37(c) 




Time (a.u.) 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



38/40 



1 Cycle 



CO 

CD 

ZD 
CO 

o 

CL 
X 
LU 



A 

416 



B 



FIG. 38(a) 



8 

C= 
CO 

o 
ZD 
■o 
cz 
o 
O 





low 



FIG. 38(b) 



ZD 

CD 

ZD 
CO 
CO 
CD 



CO 
CO 
CD 

o 
o 



high 



o 

CO 



CO 
CO 



A 

416 

/ 



B 



FIG. 38(c) 



low I 
430 



418 




~7~ 

434 



436 
/ 



O 
CO 



CO 
CO 



A 

416 



B 



418 



Time (a.u.) 



424 

1 



Time (a.u.) 



o 

CO 



CO 
CO 



432 428 



Time (a.u.) 



Title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor' 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



39/40 



NEt 2 
NEt 2 j NEt, 



TBTDET: 



438 



Ta 

II 

N 



Bu l 



i 



Et — C 2 H 5 
Bu l = C 4 H 9 



NEt, 



NEt 2 



NEt, j NE^ NE^ | NEt, 
\ Ta / \ Ta / 

440 J I 



442 



N -i 



(+) 



FIG. 39(a) 



CuhfacTMVS: 




Cu 



444 



TMVS 



i 



H H 

CF, I CF 3 CF, \ 



CF, 



446 



Cu +1 



Cu +1 



(-) 



FIG. 39(b) 



title: "Varying Conductance Out Of A Process Region To Control Gas Flux In An ALD Reactor 
Inventors: Tony P. Chiang et al. Serial No. 10/027,592 

REPLACEMENT SHEET 



40/40 




FIG. 40 



